A LCOHOL ABUSE IS the third leading preventable cause of death in the United States, responsible for an average of 88,000 deaths per year (Centers for Disease Control and Prevention [CDC], 2014) . Approximately half of all alcohol-related deaths stem from 1 type of alcohol consumption-binge drinking, defined as consumption of 4 or more drinks for females or 5 or more drinks for males in a 2-hour period (CDC, 2014 ; National Institute on Alcohol Abuse and Alcoholism [NIAAA], 2004) . The acute health and social consequences associated with binge drinking are also profound and include unintentional injuries (e.g., motor vehicle crashes, falls, drowning, hypothermia, and burns), interpersonal violence (e.g., homicide, assault, domestic violence, rape, and child abuse), alcohol poisoning, cognitive difficulties, and alcohol dependence (CDC, 2014; NIAAA, 2000) .
According to national surveys, individuals who are younger (aged 18 to 34 years), male, and White are at greatest risk for binge drinking (CDC, 2012; Courtney and Polich, 2009; Karlamangla et al., 2006; Lo and Cheng, 2013; Mossakowski, 2008; Naimi et al., 2003) . These findings are consistent with developmental drinking trends, which indicate that binge drinking increases during adolescence, peaks in early adulthood, and declines with older age (CDC, 2012; Courtney and Polich, 2009; Naimi et al., 2003) . Maturation theories posit that the increase and later decline in alcohol use over the life span is a consequence of transitioning into conventional adult social roles and an increase in responsibilities (i.e., family roles, vocational responsibilities) that are incompatible with excessive alcohol consumption (Donovan et al., 1983; Jackson et al., 2001; Sampson and Laub, 1990) .
Interestingly, the risk for binge drinking as a function of age differs across racial/ethnic groups, particularly among African Americans and Hispanics relative to Whites. In comparison with Whites, African Americans and Hispanics tend to report lower rates of binge drinking during adolescence and young adulthood (Chen and Jacobson, 2012; Johnson et al., 1998) , with greater odds for binge drinking found during late adulthood (Herd, 1990; Johnson et al., 1998) . For example, using the 2005 to 2008 National Health Examination Survey, Wilson and colleagues (2014) found that African American drinkers aged 65 and older were at significantly greater odds of hazardous consumption than same-aged White drinkers. Similarly, Merrick and colleagues (2008) found that among a subsample of excessive drinkers (i.e., individuals who consumed more than 30 drinks per month or more than 4 drinks in a single day) aged 65 and older, African American participants were 3.3 times more likely to engage in heavy episodic drinking than their White counterparts. Moreover, risk for heavy episodic drinking was 2.2 times greater for Hispanics than for their White counterparts.
Although there is evidence to support racial/ethnic differences in alcohol consumption based on specific age cohorts, limited research has been conducted examining changes in risk across large developmental time frames (Johnson et al., 1998; Keyes et al., 2015; Vogt Yuan, 2010; Watt, 2008) . To date, only 5 studies have been conducted examining the "crossover effect" (i.e., change in risk from low to high as a function of age) for binge or heavy alcohol use. Specifically, Evans-Polce and colleagues (2015) utilized 4 waves of data from the National Longitudinal Study of Adolescent Health to examine a crossover effect in regular heavy episodic drinking (i.e., drinking 5 or more drinks in a row more than monthly within the past 12 months) among respondents aged 14 to 32, finding similar rates of use during adolescence among White, Hispanic, and African American respondents and higher rates among Whites during adulthood. Thus, no crossover effect was found. Watt (2008) utilized the 1999 to 2002 National Survey on Drug Use and Health (NSDUH) to examine the crossover effect for heavy drinking (i.e., 5 or more drinks in a row on 5 or more occasions in the last month) among a similar developmental time frame (i.e., 12 to 35 and older), finding evidence for an effect among African American females as they approached age 35. However, the effect disappeared after controlling for socioeconomic status. Moreover, no effect was observed for African American males or Hispanics (Watt, 2008) .
Three studies have been conducted examining binge drinking into late adulthood. Using data from the 1990 to 1992 National Comorbidity Survey, which includes respondents aged 15 to 54, Vogt Yuan (2010) found support for the crossover effect for alcohol abuse among African Americans. Specifically, after controlling for sociodemographic variables, African Americans were less likely to abuse alcohol prior to age 50, but more likely to abuse alcohol after age 50 relative to Whites. Hispanics were not included in the study. A second study by Johnson and colleagues (1998) utilized data from a general population survey among 13,553 participants aged 12 to 80 to examine changes in drinks per occasion among African American, Hispanic, and White respondents. The researchers found evidence of a crossover effect for African Americans at age 55, with no effect found for Hispanics. Last, Wardian and colleagues (2013) utilized data from the 2010 Arizona Health Survey (n = 7,700) to examine the moderating effect of ethnicity on average number of drinks per day among respondents aged 18 to 102, finding that Hispanics were less likely to drink at younger ages compared to Whites and tended to drink significantly less as they aged. African Americans were not included in the study. Thus, although limited research has been conducted on the crossover effect, there is evidence to suggest a crossover effect for binge drinking among African Americans as they approach later adulthood, with no clear evidence of such an effect of Hispanics. Yet, it remains unclear whether this crossover effect varies based on gender and socioeconomic status.
CURRENT STUDY
The current study aims to fill these gaps by examining the crossover effect for binge drinking across development (aged 12 and older) among African Americans and Hispanics in comparison with Whites. We use a dichotomized variable for binge drinking, as the study aim was to determine whether endorsement of binge drinking, regardless of level of use, differs among African American and Hispanic American respondents from that of White respondents. Given evidence of greater risk for binge drinking among older African Americans compared to Whites (Merrick et al., 2008; Wilson et al., 2014) and that lower socioeconomic status is a risk factor for binge drinking, particularly among minority populations (DePadilla et al., 2012; Karlamangla et al., 2006; Lo and Cheng, 2013; Mossakowski, 2008; Stimpson et al., 2007) , we propose that the crossover effect of binge drinking will be observed for African Americans after the age of 50 at lower income levels (i.e., annual family income less than $20,000). Conversely, within higher income brackets (i.e., annual family income of $20,00 or greater), we hypothesize that findings will be similar to those of other national studies (Naimi et al., 2003) -that is, risk for binge drinking will be lower at younger ages (aged 12 to 34) for African Americans compared to their White counterparts, but risk will be statistically similar across racial groups at older ages. It is unclear whether gender differences in the crossover effect will be observed or whether a similar crossover effect will be found for Hispanic respondents; thus, these are exploratory aims.
MATERIALS AND METHODS

Data Source
We used public-use data files from the 2010 to 2013 NSDUH, a series of general population surveys designed to provide annual nationwide data on substance use patterns and behaviors in the United States. The survey uses a multistage area probability sample for each of the 50 states and the District of Columbia, selecting a representative sample of the civilian, noninstitutionalized population of individuals aged 12 and older. The design oversampled younger age groups (aged 12 to 25) as well as African Americans and Hispanics. Interviews were administered by computer-assisted personal interviewing and audio computer-assisted self-interviewing for illegal drug use and other sensitive behaviors (for more detailed survey methodology, refer to Substance Abuse and Mental Health Services Administration, 2014). For the current study, Hispanic, non-Hispanic African American, and non-Hispanic White participants who provided responses on the alcohol use measure were included in the study. The final sample included 205,198 participants. The majority of participants identified as Whites (67%), followed by Hispanics (19%) and African Americans (14%). See Table 1 for complete demographic details.
Measures
Demographic Variables. Participants were asked the following demographic questions: (i) age; (ii) gender; (iii) race/ethnicity (for the current study only individuals self-categorized as Hispanic, nonHispanic African American, and non-Hispanic White were included in the analyses); and (iv) past-year family income. Age was stratified into 6 categories: 12 to 17, 18 to 25, 26 to 34, 35 to 49, 50 to 64, and 65 and older. Total family income was stratified into 4 categories: less than $20,000, $20,000 to $49,999, $50,000 to 74,999, and $75,000 or more. A dichotomized income variable was also constructed to examine whether a crossover effect was evident in low versus higher income groups (i.e., <$20,000 vs. ≥$20,000).
Binge Drinking. Binge drinker status was assessed based on endorsement of consumption of 5 or more drinks in the same occasion (i.e., at the same time or within a couple of hours of each other) on at least 1 day in the 30 days prior to the survey (yes/no). For the current analysis, respondents who were classified within the NSDUH as either binge drinkers (i.e., consumption of 5 or more alcoholic beverage on a single occasion on at least 1 day in the past 30 days) or heavy drinkers (i.e., binge drinking on at least 5 days in the past 30 days) were categorized as binge drinkers and were compared to those respondents classified in the NSDUH as being either a current nonbinge drinker or a nondrinker.
Statistical Analysis
Logistic regression was used to model the outcome of binge use versus current nonbinge use or no use of alcohol. Separate models for females and males were estimated. Independent variables included in the analysis were income level (4 levels), age group (6 levels), and race/ethnicity. All possible 2-way interactions and the 3-way interactions between these variables were included in the model. Year of survey, education level, and marital status were used as covariates. Within each income and age group, model-estimated odds ratios were obtained for African American and Hispanic versus White comparisons. To account for multiple testing of odds ratios, and the potential for type 1 error, we used the false discovery rate method (Benjamini and Hochberg, 1995) to obtain adjusted pvalues. The false discovery method provides adjusted p-values to keep the type I error rate at the 0.05 level. An adjusted p-value of less than 0.05 was used to determine whether an odds ratio was significantly different from 1.00. The NSDUH incorporated a complex survey sample design for data collection. Using the supplied weighting, cluster, and stratification variables in the data set, we applied appropriate methodology to obtain correct standard errors for model effects. PROC SURVEYLOGISTIC and MULTTEST of the SAS software (version 9.4; Cary, NC) were used for model estimation and p-value adjustment.
RESULTS
Interaction Between Income, Age, and Race/Ethnicity
The 3-way interaction between income, age, and race/ethnicity was significant for both the female (Wald chisquare = 64.79, df = 30, p = 0.0002) and male models (Wald chi-square = 157.22, df = 30, p < 0.0001), indicating that the proportion of binge drinking varies across the different levels of income, age, and race/ethnicity. A dichotomized income variable was also constructed to examine the interaction between low (<$20,000) versus high (≥$20,000) income, age, and race/ ethnicity. This 3-way interaction was also significant for both female (Wald chi-square = 29.34, df = 10, p = 0.0011) and male models (Wald chi-square = 56.22, df = 10, p < 0.0001), indicating that the proportion of binge drinking varies across income, age, and race/ethnicity groups when income was defined with low-versus high-income categories.
Binge Drinking Risk Among Lower Income Bracket
African American and Hispanic Males Versus White Males. Within the less than $20,000 annual income bracket, odds of binge drinking were significantly lower for African American males than White males at the 12 to 25 age group. Statistically similar odds of binge drinking were found at ages 26 to 34 and 35 to 49, although they trended toward higher risk for African Americans in the latter age group (OR = 1.32. p = 0.13). A crossover effect was observed among the 50 to 64 age group, such that risk was 1.70 times higher for African American males compared to their White male counterparts Table 2 and Figure 1 for more detail.
African American and Hispanic Females Versus White Females. Within the less than $20,000 annual income bracket, odds of binge drinking were significantly lower for African American females than White females at ages 12 to 34. No racial/ethnic differences in odds of binge drinking were observed among respondents aged 35 to 49 (OR = 0.97, p = 0.94), but African American females were observed to be at higher risk for binge drinking than White females at ages 50 to 64 (OR = 1.72, p = 0.02). Among African American female respondents aged 65 and older, the odds for binge drinking were not statistically different from White female respondents (OR = 0.98, p = 0.97). For Hispanic females, risk was statistically similar to that of White females at all age groups, except the 18 to 25 and 35 to 49 age groups in which risk was lower for Hispanic females (OR = 0.53, p < 0.0001 and OR = 0.66, p = 0.03, respectively). See Table 2 and Figure 1 for more detail.
Binge Drinking Risk Among Middle-and High-Income Brackets
Within each of the higher income brackets (i.e., $20,000 to $49,999, $50,000 to $74,999, and $75,000 or more), risk for binge drinking was generally lower for African Americans in comparison with Whites at younger ages, with statistically similar odds of binge drinking with increasing age. For example, within the $75,000 or higher income bracket, African American males demonstrated lower odds of binge drinking compared to White males at ages 12 to 17 (OR = 0.26, p < 0.0001), 18 to 25 (OR = 0.41, p < 0.0001), 26 to 34 (OR = 0.35, p < 0.0001), and 35 to 49 (OR = 0.46, p < 0.0001), but no differences were observed among respondents over the age of 50. Similarly in comparison with White females, African American females reported lower odds of binge drinking at ages 18 to 25 (OR = 0.48, p < 0.0001), 26 to 34 (OR = 0.40, p < 0.0001), and 35 to 49 (OR = 0.56, p = 0.05) and similar odds of binge drinking at ages 50 and older. Although some variability was observed with lower odds for binge drinking observed among Hispanic respondents at younger ages compared to White respondents, risk was generally statistically similar across age groups. See Table 2 and Figure 1 for complete results. Estimates were adjusted by including survey year, education, and marital status in the model; separate models were estimated for females and males. b p-Value have been adjusted using false discovery rate method to account for multiple testing; significant effects are highlighted in bold.
DISCUSSION
The current study examined the crossover effect for binge drinking among African American and Hispanic respondents in comparison to White respondents as a function of both income and gender. It was hypothesized that after controlling for the effect of both education and marital status, a crossover effect would be observed after the age of 50 among African Americans within lower income brackets compared to their White counterparts, with no effect observed at higher income brackets-this hypothesis was largely supported. Specifically, at the less than $20,000 income bracket, African Americans reported lower or statistically similar risk for binge drinking as their White counterparts up to the age of 49, with higher risk found for African Americans within the 50 to 64 age cohort. Although odds of binge drinking were higher for African American males than their White counterparts within the 65 and older age cohort, differences were not statistically significant. It is possible that this was due to low numbers of individuals in these stratified cells (n = 89 for African Americans, n = 450 for Whites; see Table S1 for cell size information), as studies with larger samples of older individuals have found higher rates of binge drinking for African Americans compared to Whites (Merrick et al., 2008; Wilson et al., 2014) . Further research is needed that oversamples for older respondents (age 65 and older) to examine whether the crossover effect is observed, as hypothesized into late adulthood among lower income individuals. As hypothesized, the crossover effect was not observed within the higher income levels (i.e., annual family income greater than or equal to $20,000). Thus, consistent with previous research (Naimi et al., 2003) and in support of our second hypothesis, risk for binge drinking was generally higher among Whites in comparison with African Americans at younger ages (i.e., ages 12 to 34), with statistically similar odds of binge drinking at older ages.
The present study's findings of increased risk for binge drinking in mid-adulthood to late adulthood for low-income African Americans can help advance both research and clinical practice. Although studies have documented the general negative impact of poverty on drinking risk (Cerda et al., 2010; Lo and Cheng, 2013; Mossakowski, 2008; Stimpson et al., 2007) , based on our findings, the impact of poverty appears particularly detrimental for African American populations. Moreover, given that we controlled for education and marital status, which are both correlated with income and are associated with higher risk for binge drinking (Naimi et al., 2010) , we postulate that the race disparities in drinking risk among impoverished populations may be partially due to other sociocultural factors, such as disproportionate exposure to social stressors (i.e., adverse early-life experiences, violence exposure, discrimination, racial stigma), adverse living conditions (i.e., poorly built environments, food insecurity, housing insecurity), and other forms of social disadvantage (i.e., social exclusion, un(under)employment, employment instability, limited community resources; Acevedo-Garcia et al., 2008; Bluthenthal et al., 2008; Bonilla-Silva, 1997; Compton and Shim, 2015; Lin and Harris, 2009; Zapolski et al., 2014; Zenk et al., 2005) . Exposure to these life stressors can impact the psychological and physical health of African Americans by weathering down on the system (Geronimus, 2001) , ultimately increasing risk for substance use as a coping mechanism to manage distress (Cerda et al., 2010; Martin et al., 2003; Mulia et al., 2008; Schmitt et al., 2014; Zemore et al., 2011) .
Interestingly, although consistent with some previous literature (Johnson et al., 1998; Watt, 2008) , we found no evidence of a crossover effect for Hispanics. This lack of an effect may be due to the heterogeneity of respondents who identify as Hispanic, as great variability has been documented in prevalence rates of alcohol abuse among Puerto Rican Americans, Mexican Americans, and Cuban Americans (Lipsky and Caetano, 2009) . Differences in alcohol use patterns have also been observed between U.S.-born Latinos and those born outside the United States (Vaughan et al., 2014) . Thus, although a crossover effect was not observed in our study using a single Hispanic category, an effect may be observed when examining specific subgroups of Hispanic respondents.
Alternatively, it may be the case that age does not impact risk for binge drinking in the same manner for Hispanics, as some have found that older age is associated with lower odds of binge drinking (Vaughan et al., 2014) . Rather, other factors, such as acculturation, may have a stronger impact on substance use among Hispanics (Lipsky and Caetano, 2009) , as studies have documented that Hispanics more aligned with mainstream culture have greater odds of problem alcohol use than do those more aligned with their culture of origin (Karriker-Jaffe and Zemore, 2009) . Moreover, this relationship has been shown to vary as a function of income (Karriker-Jaffe and Zemore, 2009 ). Last, it is possible that an effect was not found for Hispanic respondents due to the methodology used in the current study for the measurement of binge drinking. A recent national study examining frequency of heavy drinking found a crossover effect for Hispanic men at ages 35 to 40 with Hispanic and Whites converging at later ages (Mulia et al., 2017) . Thus, it is possible that a lack of an effect in the current study is due to the measurement of binge versus nonbinge drinking rather than frequency of binge use. Thus, more research is needed to better understand the impact of acculturation, age, and income on problem drinking among Hispanic subgroups, as well as differences in the presence of a crossover effect based on measurement of binge drinking.
Limitations
This study is not without limitations. First, the age variable provided by the public access NSDUH data was categorical, thus limiting analysis of age on a continuous scale to determine at what specific age the crossover effect might occur. Also, due to the cross-sectional design of the data, individual drinking patterns could not be tracked across the life span; as such, the possibility of cohort effects could not be ruled out. For example, Kerr and colleagues (2009) found evidence of cohort effects for alcohol volume and heavy drinking, such that high rates of drinking were found among younger cohorts, particularly when utilizing more recent national data. However, this study did not examine cohort effects based on both age and race. Thus, it is unclear whether older African Americans are part of a particular birth cohort that engages in greater binge drinking or whether the crossover effect is truly an effect of changes in drinking behaviors based on age. We attempted to address a potential cohort effect by combining data over 4 years of data collection. Subsequent studies are warranted that utilize longitudinal data, providing a more stringent test of the crossover effect. Relatedly, we also combined data over 4 years and controlled for year of data collection to account for potential period effects, as the 2010 data collection occurred at the height of the 2009 recession, which negatively impacted substance use among minority groups more so than Whites (Jones-Webb et al., 2016; Zemore et al., 2013) . Of note, when the crossover effect was examined separately by wave of data collection, a similar trend of lower risk for African Americans at younger ages and higher risk at older ages comparative to White respondents was observed among respondents in the lower income brackets.
Additionally, people who were institutionalized (in jails/ prisons or long-term hospitals) or homeless were not included in NSDUH, and these groups often have higher rates of drinking problems than the general population. This is particularly important when examining risk for binge drinking among lower income African American men, given disparities in incarceration rates (Carson and Golinelli, 2014; Mukku et al., 2012; Pettit and Western, 2014) . As nearly 90% of those incarcerated will return to communities primarily concentrated in low socioeconomic status areas (Travis, 2005) , the detrimental impact of incarceration on problem use and alcohol-related problems may be exacerbated among older, lowincome African American males. Last, the binge drinking variable used in the NSDUH did not distinguish amounts of use by gender. Given that 4 or more drinks constitutes the cutoff for women, NSDUH's cutoff of 5 or more drinks may underestimate binge drinking among female respondents. Prevalence of binge drinking may have also been underestimated by measuring past month binge drinking versus a past year. Future research is warranted examining the crossover effect based on these different assessment modalities, as well as examining variations in risk based on frequency of binge drinking.
CONCLUSIONS
Our study investigated risk for binge drinking as a function of race/ethnicity, gender, income, and age. Consistent with our hypothesis, a crossover effect was observed such that African Americans within low-income brackets shifted from low to high risk for binge drinking as a function of age. These results underscore a vital need for healthcare providers screening for alcohol use to pay greater attention to older African Americans, who are not typically considered an "at-risk" group (CDC, 2012; Naimi et al., 2003) . Surprisingly, a crossover effect was not observed for Hispanics. Further research is needed to unpack potential differences in drinking behaviors among Hispanic subgroups, as well as differences in risk based on the measurement of binge drinking (i.e., frequency of binge drinking vs. presence/absence of binge drinking). By identifying populations at highest risk of engaging in problem levels of alcohol use across development, tailored preventative interventions can be developed to reduce both use and associated consequences.
